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Abstract 

This study is part of the FAIST research project - Agile, Intelligent, Sustainable and Technological 

Factory, coordinated by the Footwear Technology Centre of Portugal (CTCP), which aims to develop 

an innovative production process through the creation of a sustainable footwear model fully adapted 

to the user’s foot anatomy and personalized according to individual aesthetic preferences. Within 

this context, the need emerged to design an online platform with an interface capable of effectively 

addressing user needs throughout all stages of the personalization process, from three-dimensional 

(3D) foot scanning to the aesthetic personalization of the model, while ensuring an efficient, intuitive, 

and pleasant navigation experience. Thus, this work aims to demonstrate how the design process of 

a footwear personalization platform, across its different phases, can contribute to the revitalization 

of the portuguese footwear industry, as well as to describe its effectiveness, with the goal of being 

potentially adapted and implemented in similar contexts. The adopted methodology was based on 

the principles of Design Thinking, an approach centered on user needs. The development of the 

platform involved the creation of personas, the definition of the information architecture, the 

development of wireframes and workflows, and the execution of usability tests using the System 

Usability Scale (SUS). The results demonstrate a high success rate, validating the proposed solution 

with users and confirming the suitability of the applied methodologies. 

Keywords: personalization; footwear; UX/UI design; design thinking; usability testing; System 

Usability Scale (SUS) 

 

1. Introduction 

The present study, developed within the scope of the FAIST project – Agile, Intelligent, 

Sustainable and Technological Factory (www.faist.pt), describes the different phases of the design 

and development of a digital platform for the personalization and purchase of footwear, with the aim 

of demonstrating how digital design can support personalization, enhance user experience, and 

foster consumer engagement in the footwear sector. 

Currently, the footwear industry faces significant challenges related to the complexity of 

production processes and the management of products at the end of their lifecycle [1,2]. In this 

context, the FAIST project emerges with the objective of strengthening the Portuguese footwear 

industry through the development of an innovative production process, centered on the design of a 

3D-printed footwear model, adapted to the user’s anatomy and capable of aesthetic personalization. 

Within this context, personalization plays a strategic role, as it allows footwear to be adapted to 

the individual characteristics and preferences of each consumer, contributing to a more comfortable 

and secure user experience while simultaneously strengthening the emotional relationship between 

the consumer and the product [3,4]. 

In order to maximize the potential of personalization, the development of effective and intuitive 

digital platforms is essential, promoting smooth navigation and optimized interaction [5]. These 
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platforms play a decisive role in fostering more dynamic and engaging collaborative processes, 

enhancing consumer involvement throughout the entire design and purchasing process [5,6]. 

Thus, through digital design, this study seeks to develop an interactive digital platform that 

enables users to intuitively and efficiently personalize the footwear model developed within the 

FAIST project, from three-dimensional (3D) foot scanning to aesthetic personalization, including the 

selection of colors, materials, and finishes. 

To achieve the proposed objectives, the article is structured into six sections. Section 2 presents 

the literature review on the main areas addressed in the study; Section 3 describes the methodologies 

adopted; Section 4 details the results obtained from usability testing; Section 5 presents the discussion 

of the results and the study’s conclusions; finally, Section 6 identifies the limitations of the work and 

outlines directions for future research. 

2. Literature Review 

2.1. Personalization in the Footwear Industry 

The personalization of products and experiences has become a central trend across several 

industries, driven by the growing consumer demand for offerings tailored to individual preferences 

and needs [7]. This concept is based on the premise that each customer is unique, with personalization 

serving as a means of expressing this uniqueness by delivering products adapted to specific 

individual characteristics [3]. According to Nobile and Cantoni [8], the core principle of 

personalization lies in the use of consumer-specific data, such as body measurements and 

preferences, to design products uniquely tailored to each person. This process often involves the 

active participation of the consumer in defining product attributes, requiring an investment of time 

and effort. Such involvement may generate emotional and symbolic benefits, including a sense of 

authorship pride, arising from the perception of the product as an extension of the user’s identity and 

skills [4]. As a result, personalization has a significant impact on the consumer experience, promoting 

higher engagement, customer retention, and trust in the brand. In addition, personalized messages 

and offers tend to be more memorable, appealing, and persuasive [9]. 

According to Boër and Dulio [10] personalization can be categorized into three dimensions: 

style/aesthetics, fit/comfort, and functionality/performance. The aesthetic dimension refers to the 

possibility for consumers to configure a base footwear model by selecting predefined variants, such 

as colors, patterns, or finishes. This type of personalization does not involve structural changes to the 

product but allows adaptation to the consumer’s personal style. In contrast, comfort personalization 

is more complex, as it requires structural modifications and the selection of materials and components 

suited to the specific morphological characteristics of each consumer. Finally, the functional 

dimension focuses on optimizing product performance through the selection of manufacturing 

processes and components adapted to specific usage conditions, being particularly relevant in 

contexts such as sports practice or professional performance. 

Within this framework, the present research focuses on adapting footwear to the consumer’s 

foot anatomy, while also enabling the personalization of aesthetic aspects. Accordingly, based on the 

categorization proposed by Boër and Dulio [10], this study addresses the fit/comfort and 

style/aesthetics dimensions. 

Despite its inherent advantages, personalization also presents specific challenges. On the one 

hand, consumers tend to develop higher expectations regarding the quality, exclusivity, and level of 

detail of personalized products when compared to mass-produced goods [11]. On the other hand, it 

is essential that the personalization process is supported by intuitive tools and interfaces capable of 

preventing frustration and ensuring that consumers can perform creative tasks efficiently [12]. In this 

regard, effective interface design plays a decisive role in the success of the personalization experience, 

influencing not only usability and interaction flow but also users’ perception of the value and quality 

of the final product. 
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2.2. Gamification and Human-Computer Interaction (HCI)/ Human-Centered Design (HCD) 

Gamification refers to the strategic use of game-like elements in non-game contexts, with the aim 

of increasing user engagement and improving the user experience (UX) [13,14]. In addition to 

stimulating interest and active participation, gamification has proven effective in organizing and 

simplifying complex content, contributing to greater user understanding and accessibility [15]. 

The Octalysis Framework, developed by Yu-kai Chou [16], is one of the most recognized 

methodologies for applying gamification. Its premise is based on the ability of games to activate 

specific motivations in each individual, encouraging repeated engagement with the experience. To 

this end, the model identifies eight Core Drivers, each representing a different type of motivation. 

Although not all drivers need to be present in a single interaction, it is essential that at least one is 

clearly incorporated to ensure user interest and engagement [16]. 

Within this context, the Core Drivers most relevant to this study were analyzed, namely 

Empowerment, Accomplishment, Meaning, and Social Influence. Based on this analysis, the main 

interface actions were defined to address each type of user motivation. 

Firstly, Empowerment emerges when users engage in a creative process that allows them to 

explore new possibilities and experiment with different combinations. In the proposed interface, this 

motivation can be supported through aesthetic product personalization, particularly in terms of 

colors, materials, and patterns, accompanied by immediate visual feedback on the selected options. 

Accomplishment is associated with personal achievement and is activated when the system defines 

clear goals, provides continuous feedback on progress, and rewards the user. In this project, 

structuring the personalization process into stages, supported by visual indicators such as progress 

bars or motivational messages, can foster a sense of achievement and encourage process completion. 

The Meaning Core Driver relates to the perception that user actions have a relevant impact or higher 

value. In this regard, the interface may reinforce this dimension by highlighting the ergonomic and 

health benefits resulting from adapting footwear to the user’s anatomy, as well as by communicating 

values such as sustainability and ethical production. Finally, Social Influence refers to motivation 

generated through interaction with others, social comparison, and a sense of belonging. Its 

integration into the proposed interface may be achieved through features that allow users to share 

personalized designs, comment on them, and compare their creations with popular models, thereby 

promoting a sense of community and social recognition of user choices. 

For these reasons, the application of gamification principles in digital interface design is 

particularly effective, as it facilitates the selection of mechanisms that promote engagement with the 

platform and lead to more meaningful interactions. 

In relation to the study of the relationship between people/users and systems/computers, the 

concept of Human–Computer Interaction (HCI) emerges. As a multidisciplinary field [17], HCI 

integrates contributions from computer science, cognitive science, interface design (UI), and user 

experience (UX), and is essential for the creation of intuitive and accessible interfaces [18]. According 

to Dix et al., [19] the study of HCI requires an understanding of the human factor, particularly how 

users process information, make decisions, and manage errors during interaction with digital 

systems. For this purpose, it is crucial to consider aspects such as users’ needs, expectations, skills, 

and limitations, as well as how they perceive the interface and evaluate the effectiveness of the 

interaction [20]. At the same time, HCI also involves analyzing the technological capabilities and 

limitations of computational systems, with the aim of developing solutions that maximize the quality 

of the user experience throughout the interaction [19]. 

With the evolution of HCI, usability issues began to be addressed from the users’ perspective, 

placing them at the center of the development process [20]. This shift led to the adoption of user-

centered approaches and to the emergence of the concept of Human-Centered Design (HCD). HCD 

emphasizes the importance of understanding users’ needs, behaviors, and goals throughout all stages 

of the design process, promoting the creation of interfaces with high levels of usability and 

satisfaction [20,21]. By prioritizing factors such as usability, accessibility, and user satisfaction, HCD 
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contributes to improving the overall user experience (UX) and strengthening user engagement with 

technology [22]. 

In summary, while HCI focuses on the interaction between users and digital systems in the 

creation of functional and intuitive interfaces, HCD seeks to incorporate users’ experiences, 

motivations, and challenges throughout the entire design process. In the development of a footwear 

personalization interface, the integration of these approaches can foster empathy, facilitate 

communication, and enhance user engagement, leading to more effective and satisfying solutions 

[23]. 

2.3. Emotional Design 

Personalization relies on companies’ ability to collect and process customer-related information, 

as well as on consumers’ willingness to share data and use interfaces dedicated to the personalization 

process [3]. Within this framework, Emotional Design seeks to strategically integrate affective 

components into the development of products, interfaces, and experiences in order to evoke specific 

emotional responses and strengthen the relationship with the user. Drawing on contributions from 

psychology, neuroscience, and design itself, Emotional Design aims to create solutions that are not 

only functional but also emotionally engaging [24,25]. 

One of the main authors in this field is Donald Norman, who, in the book Emotional Design: Why 

We Love (or Hate) Things, describes three levels of emotional processing that influence user perception. 

The visceral level corresponds to the immediate and unconscious reaction triggered by the 

appearance of an object, playing a relevant role in competitive differentiation through elements such 

as color, form, or style, which can generate emotional associations and reinforce brand identity. The 

behavioral level relates to functionality and usability, focusing on ease of use and effectiveness in 

task completion. Intuitive interactions tend to generate positive emotions, while difficulties or 

inconsistencies lead to negative experiences. In turn, the reflective level involves a conscious 

evaluation of the meaning and value attributed to the experience, including aspects such as the 

product’s influence on self-image, social status, or symbolic meaning. At this level, users may accept 

certain functional limitations when they perceive emotional or social benefits that compensate for 

these shortcomings [26,27]. 

The relevance of Emotional Design in the field of digital experiences has been widely recognized 

and is often identified as a key component of User Experience Design (UX) [24]. The deliberate 

integration of emotional aspects into the design process helps to improve the perceived usability, 

strengthen the bond between the user and the digital product, and make interactions more engaging 

and memorable [27]. At the same time, it can promote user well-being by encouraging feelings of 

calm, trust, and satisfaction throughout the interaction journey [28]. 

In summary, both Emotional Design and UX Design share the goal of creating positive and 

engaging experiences. Within the context of this research, the analysis of Emotional Design, 

combined with UX practices, aims to introduce a subjective and affective dimension into the 

relationship between the user and the footwear personalization interface, enhancing its 

attractiveness, meaning, and effectiveness. 

2.4. UX/UI Design and Usability Heuristics 

The present research aims to develop an online platform for footwear personalization, with a 

strong focus on delivering the best possible experience for the users. In this context, the application 

of User Experience (UX) and User Interface (UI) principles is essential to create an intuitive, 

functional, and visually appealing interface, playing a crucial role in optimizing the personalization 

process. 

As such, UX Design refers to the process of creating different navigation scenarios and user flows 

by analyzing the user journey within a specific platform [29]. At its core, UX Design focuses on 

problem-solving and interaction optimization, ensuring a satisfying and efficient digital experience 
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[30]. This process may involve several stages, including user research, persona definition, the 

development of wireframes and interactive prototypes, and the execution of usability tests [31]. 

The concept of UI Design, in turn, concerns the creation and organization of the elements that 

make up an interface, such as menus, search fields, videos, and images. This process not only 

anticipates potential obstacles but also ensures that the interface presents accessible and easy-to-use 

elements [32]. 

Usability is a key attribute of UI design quality and refers to the ease with which a user interacts 

with an interface. In practical terms, this metric evaluates the user’s ability to achieve a specific goal, 

within a given context, in an effective, efficient, and satisfactory manner [33]. Although difficult to 

quantify, usability can be assessed through testing with real users, allowing for the early 

identification of difficulties and navigation issues. Additionally, the usability heuristics proposed by 

Jakob Nielsen and Rolf Molich provide essential guidelines for creating positive user experiences, 

ensuring that digital interfaces and platforms adequately respond to users’ needs and expectations. 

Applicable across different devices, these heuristics help minimize errors and challenges during the 

design process, making their adoption crucial for ensuring effective solutions and promoting 

intuitive and accessible navigation [34]. 

2.5. Personas and Information Architecture 

The development of personas is essential in the context of UI and UX Design, as well as in the 

creation of a digital platform, as it requires a thorough understanding of users to ensure that their 

needs are prioritized throughout all stages of the design process. 

In this context, personas are fictional representations based on real data that aim to identify and 

understand the needs, goals, and behaviors of future users. These representations provide a solid 

reference to guide decision-making throughout the entire development cycle of a digital product or 

service. The creation of personas makes it possible to recognize the diversity of user expectations, 

contributing to the design of the best possible user experience [35,36]. As such, personas synthesize 

the main needs of different target audience segments, representing a variety of profiles that may 

benefit from the proposed digital solution. Understanding personas serves as a starting point for 

defining the Information Architecture. 

Information Architecture is a field dedicated to the organization and structuring of content 

within digital interfaces, with the aim of facilitating user access and navigation. It involves creating 

structures that efficiently organize large volumes of information, ensuring that users can quickly find 

what they are looking for through a clear, intuitive, and functional interface [37]. A well-structured 

Information Architecture reduces users’ cognitive load, preventing information overload and 

providing a smoother navigation experience. This optimization not only increases user satisfaction 

and engagement but also encourages continued use of the platform. 

Following this process, usability testing emerges as a methodology focused on evaluating a 

platform’s usability through the participation of users who are representative of the target audience, 

with the aim of measuring and optimizing the interaction experience. 

2.6. Usability Testing and the System Usability Scale (SUS) 

Usability testing is an essential procedure for ensuring the quality of the user experience on a 

digital platform. It involves the direct observation of a representative group of users while they 

perform a set of tasks on a specific interface. During this process, a moderator observes participants’ 

behavior, records difficulties, and collects feedback, making it possible to identify obstacles that 

might otherwise go unnoticed without such analysis [38]. The main objective of this method is to 

detect interaction problems within the digital product, enabling improvements based on real user 

experience. By observing users’ actions and preferences, valuable insights can be obtained to 

optimize both the interface and the overall user experience [39]. 

To complement usability testing, a widely used method for measuring users’ overall perception 

of a system’s usability is the System Usability Scale (SUS) [40]. Developed by John Brooke, the SUS 
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consists of a questionnaire with ten Likert-scale questions (Figure 1), which is administered to all 

participants after the completion of the usability tests [41]. 

 

Figure 1. SUS questionnaire: System Usability Scale [41]. 

Once the questionnaire is completed, the responses are converted into a score for each 

participant, ranging from 0 to 100. This score is then interpreted according to the scale proposed by 

Brooke (Figure 2). The average SUS score is 68, however, for a platform’s usability to be considered 

excellent and ranked among the top 10%, a score of 80 or above is required [42]. 

 

Figure 2. Grades, adjectives, acceptability, and NPS categories associated with SUS scores [42]. 

3. Methods and Techniques 

For the development of this project, a methodology based on the principles of Design Thinking 

was applied. This approach is non-linear and iterative, with a strong focus on the user. From a process 

perspective, Design Thinking is divided into three main phases: Inspiration, Ideation, and 

Implementation. Through a sequence of stages, the project is structured and organized to achieve the 

main objective of this research, which is to create an interface that effectively responds to user needs 

and supports the purchase and promotion of personalized footwear. 
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During the Inspiration phase, it is essential to understand the central problem that guides the 

study. To this end, a literature review is conducted focusing on topics such as gamification, emotional 

design, and UX/UI design, allowing the identification of how these contributions can foster 

innovation and the repositioning of the footwear sector through interface design. 

Subsequently, the Ideation phase focuses on exploring different perspectives through a 

comparative analysis of platforms related to footwear personalization, 3D printing, and digital 

scanning. This process enables the definition of a set of guidelines to inform the development of the 

interface, ensuring a more user-oriented response. At this stage, hypothetical user profiles based on 

potential platform users are also created, along with the definition of information architecture. This 

is supported by the development of wireframes and workflows that structure the interface navigation 

paths, content layout, and the relationships between pages. 

Finally, in the Implementation phase, the interface prototyping process begins, followed by the 

application of usability tests. These tests aim to assess whether the interface is understood and used 

intuitively by users, as well as to identify potential areas for improvement. 

3.1. Benchmarking: Digital Platforms for Footwear Personalization 

The present benchmarking analysis aims to compare the main online platforms in the footwear 

industry selected for this study that are related to personalization. The primary objective is to 

understand best practices within the sector and to identify which features and functionalities can be 

incorporated into the interface under development to better respond to user needs. 

Currently, several platforms offer footwear personalization solutions to consumers. However, 

no single platform was identified that fully matches the concept proposed in this research. For this 

reason, platforms that explore comfort personalization and aesthetic personalization were selected, 

in accordance with the categorization proposed by Boër and Dulio [10]. To analyze comfort 

personalization, the platforms SizeRight [43] e Volumental [44] were considered, both recognized as 

leaders in 3D scanning technologies applied to the footwear sector. The Zellerfeld platform [45] was 

also analyzed, as it stands out for its production process entirely based on 3D printing, making it a 

relevant case for this research. Regarding aesthetic personalization, the Nike by You platform [46] 

was selected due to Nike’s international reputation and its status as a global reference in the footwear 

industry. Design Italian Shoes (DIS) [47] was also included, as an Italian brand specializing in luxury 

footwear personalization. Finally, Acquarell Shoes [48], a Portuguese brand distinguished by its 

cultural and geographical proximity, was selected. 

This strategic selection enables a comprehensive comparative analysis, covering different 

approaches to footwear personalization in both national and international contexts. 

Table 1 presents an analysis of the functionalities offered by the platforms, along with an 

evaluation based on usability heuristics. 

Table 1. Comparison of features across footwear personalization platforms. 

Platforms SizeRight  Volumental Zellerfeld 
Nike by 

You 
DIS 

Acquarell 

Shoes 

Style/Aesthetic  

Personalization 
   x x x 

Fit/comfort 

Personalization 
x x x    

Registration/ 

Personal profile 
   x x x 

Save Favourites     x x x 

Search filters   x x   

Personalization  

with real-time 

changes 

   x x x 
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360º viewing and 

zoom functions 
   x x x 

Display of price or 

price variations  
    x x 

Automatic design  

suggestions 
   x  x 

Progress indicator     x   

Explanation of the  

project/products 
  x x x x 

Explanatory  

animations/videos 
  x    

Visibility of system 

status 
x x x x x x 

Match between the 

system and the real 

world 

x x x x x x 

User control and  

freedom 
x x x x x x 

Flexibility and  

efficiency of use 
 x     

Aesthetic and  

minimalistic design 
x x x x x x 

Help users recognise, 

diagnose and recover 

from errors 

 x  x  x 

Regarding the analyzed platforms, it can be concluded that aesthetic personalization is often 

associated with the creation of a personal user profile. In addition, these platforms provide consumers 

with information about the brand’s projects, although only one – Zellerfeld - uses animations and 

explanatory videos for this purpose. Another common feature is the use of 3D product models, 

allowing real-time modifications, 360º visualization, and zoom functions, which enhance both 

personalization and interaction between products and consumers. Some platforms, such as Nike by 

You and Acquarell Shoes, offer design suggestions to users. However, only Nike by You provides an 

overview of the personalization process, informing users about the number of steps involved. 

Immediate feedback on user choices, the use of clear and familiar language, and the possibility 

to correct errors or undo actions are predominant characteristics across all analyzed platforms. More 

broadly, a minimalist design approach and the use of light backgrounds are also observed, 

highlighting products and high-contrast images. This reflects a clear concern with information 

perception and readability. 

It is therefore essential to ensure a clear and intuitive presentation of the information provided 

to users throughout the footwear personalization process. Any ambiguity in the representation of 

available options or in the visualization of the final product may compromise the personalization 

experience, affecting decision-making and, consequently, user satisfaction. 

Based on the comparative analysis, a set of key elements was identified as essential for the 

development of a footwear personalization interface: 

• User registration / personal profile area: significantly improves the navigation and purchasing 

experience, making the process faster, more personalized, and more convenient; 

• Project and product explanation: presents brand values and product characteristics, educating 

users and strengthening trust in the brand; 

• 3D product model with 360º visualization, zoom, and real-time updates: enriches the interactive 

experience, allowing users to accurately visualize the final product and increasing confidence in 

the personalization process; 
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• Dynamic price updates based on selected personalization’s: ensure cost transparency and 

prevent unexpected charges at checkout; 

• Design suggestions: inspire users, particularly those who are undecided or seeking ideas, 

encouraging exploration of different combinations; 

• Clear information about the steps of the personalization process: guides users and ensures an 

intuitive and understandable experience; 

• Onboarding for new users: facilitates adaptation to the platform from the first access, providing 

a friendly and efficient introduction; 

• Minimalist, clear, and functional design: reduces cognitive load, highlights essential elements, 

and ensures an accessible and inclusive interface. 

3.2. Personas 

The definition of personas is an effective methodology within user-centered design, enabling a 

thorough understanding of users’ needs, motivations, and behaviors. Based on profiles inspired by 

real users, personas guide design decisions, from the definition of functionalities to the structure of 

the interface, ensuring a closer alignment between the proposed solution and the expectations of end 

users. To be effective, personas should be built on a comprehensive set of informational elements, 

such as a representative image, profile description, behavioral patterns, goals, needs and frustrations 

[49,50]. 

In this project, personas were developed in close collaboration with the FAIST project team and 

coordinator. This collaboration made it possible to identify profiles representative of potential users, 

considering the project objectives and the most likely usage scenarios. 

In this context, no specific age range was defined for the target audience to ensure the platform’s 

adaptability to different user profiles and their respective needs. Accordingly, contrasting personas 

were developed to reflect the diversity of potential users, whose motivations range from the 

prioritization of anatomical comfort to the pursuit of aesthetic personalization, or a combination of 

both. This approach allows the integration of different priorities, values, and usage patterns, 

contributing to the development of a flexible interface tailored to consumer demands. 

Table 2 presents the developed personas organized into four sections, highlighting their main 

characteristics, usage scenarios, and objectives. 

Table 2. Persona’s analysis. 

Name Tiago Ana Sofia  Ricardo 

Age 19 Years Old 44 Years Old 32 Years Old 62 Years Old 

Occupation Student Nurse Designer Retired 

Description 

A young urban 

individual who aims 

to express their 

uniqueness through 

their style, viewing 

footwear as a key 

part of their 

personal identity. 

A nurse whose work 

and family life 

require her to be 

very active and 

spend long hours on 

her feet. She looks 

for comfortable 

footwear that adapts 

to her feet, but that 

isn’t unattractive 

like the typical 

technical shoes used 

in hospitals. 

She looks for 

footwear that 

reflects her bold and 

creative style. She is 

aware of 

sustainability issues 

and values 

processes such as 3D 

printing and made-

to-order production. 

He has bunions and 

asymmetries 

between his feet, 

which makes it 

difficult for him to 

find suitable 

footwear. He avoids 

online shopping 

because he does not 

trust generic shoe 

siz                                                                                                                                                   

ing. 

Needs and 

Goals 

- To have exclusive 

footwear that no one 

else owns; 

- To reduce foot 

pain and lower-back 

- To have footwear 

that reflects her 

personal style and 

- To find footwear 

that fits his feet 

perfectly, without 
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- To explore 

combinations of 

different materials 

and colors to create 

his perfect pair of 

shoes. 

discomfort felt at the 

end of the shifts; 

 

- To find the ideal 

footwear, combining 

comfort with an 

appealing aesthetic. 

stands out for its 

originality and 

design; 

 

- To engage in the 

cosumption of more 

sustainable 

products. 

the need for 

adjustments. 

 

- To enjoy a simple 

and straightforward 

personalization and 

purchasing process. 

3.3. Information Architecture 

The Information Architecture phase followed the development of the personas and represented 

a decisive step in defining the structure and organization of the interface. 

Recognizing the importance of clear, intuitive communication aligned with the identified user 

profiles, a diagram was developed to illustrate the informational structure of the interface (Figure 3). 

The diagram presents the welcome page, which represents the entry point to the platform. This 

section includes the login and registration functionalities. After logging in or registering, the user 

gains access to the homepage, composed of five main sections, namely “Start”, “Profile”, “Explore” 

and “Cart”, organized to promote coherent and user-centered navigation. 

 

Figure 3. Information Architecture diagram for the platform. 

In addition, user flows related to the foot scanning process and the aesthetic personalization of 

the footwear were also developed (Figure 4). User flows are diagrams that describe the paths users 

may follow to complete tasks when interacting with a product. They focus on user needs and on the 

most efficient way to meet them [51], allowing potential obstacles to be anticipated, critical navigation 

points to be identified, and the overall user experience to be optimized. By visually structuring the 

interaction journey, user flows contribute to clear, coherent, and task-oriented navigation. 

The defined flows make it possible to guide the scanning and personalization processes in a 

logical and accessible manner, ensuring the correct execution of tasks and a clear and coherent 

understanding of the interface. The development of these interaction paths and their corresponding 
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functionalities resulted from a comparative analysis of competing platforms, a review of the 

literature, and the contributions and suggestions of the FAIST project team members. 

 

 

(a) (b) 

Figure 4. User flows related to platform navigation (a) user flow of the foot scanning process; (b) user flow of 

the aesthetic personalization process and the corresponding purchase. 

Finally, the wireframes and workflows for the platform were defined. The wireframing process 

consists of defining the structure and flow of digital solutions through simplified representations of 

the interface. These representations focus on the layout and functionality of essential elements, such 

as menus, buttons, text blocks, images, and videos, while excluding decorative visual components 

like color, typography, or graphic elements to maintain a clear focus on the functional organization 

of the system [52]. 

Although this approach corresponds to a low-fidelity and therefore short-term methodology, it 

allows the evaluation of the clarity of the actions required to complete tasks, as well as the 

intuitiveness and coherence of the interface. 

In addition, workflows link the visual structure of wireframes with the connections and 

transitions between screens, describing user interactions throughout the interface in detail. This 

process contributes to the early identification of issues, ensures the functional coherence of the 

solution, and promotes a clear and efficient user experience [53]. 

This approach enabled rapid exploration of design ideas, facilitating the visualization of 

different possibilities for organizing and structuring the interface. In this way, design concepts could 

be validated before progressing to more detailed development stages, such as prototyping. 

3.4. Prototyping and Usability Testing 

Prototyping is a methodology widely used in the final stages of the design and testing of 

products or services. It functions as an experimental model, allowing ideas to be tested, evaluated, 

and validated at an early stage [54]. Within the scope of Design Thinking and User Experience, this 

methodology uses multiple techniques and tools to quickly and objectively test products with digital 

or physical properties. 
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In this context, the prototype of the platform for the personalization and purchase of customized 

footwear was developed based on previously established guidelines, with the aim of evaluating its 

effectiveness. The prototype included the design of the main interface sections, particularly the login 

and registration pages (Figure 5), which are considered essential for accessing the remaining areas of 

the platform. For the authentication process, an email-based method was adopted, with verification 

carried out through the delivery of a six-digit numerical code to the provided email address. This 

approach stands out for its simplicity, speed, and convenience, eliminating the need to create a 

password. By reducing barriers commonly associated with authentication processes, it contributes to 

a smoother and more accessible user experience, encouraging greater user adoption. 

 

Figure 5. Interface of the login and register process. 

Usability testing aims to evaluate how easily and efficiently users can navigate the interface of a 

digital platform. The application of this methodology is based on the observation and analysis of the 

behaviors of a representative group of users while they perform predefined tasks. Accordingly, the 

main objective is to assess the user experience by considering the clarity and success of their 

interaction with the different paths and functionalities of the interface. 

According to Nielsen’s recommendations [55], usability tests are more effective when conducted 

iteratively with a small number of users. The author states that, on average, five users are sufficient 

to identify most usability issues, within a process that should be iterative and support the progressive 

refinement of the interface. 

Based on this principle, two usability testing sessions were conducted, each involving eight 

participants. In the first session, participants’ ages ranged from 25 to 64 years, while in the second 

session ages ranged from 25 to 54 years. The sample was selected according to the profiles described 

in Table 2 (Persona’s analysis), prioritizing users who experience difficulties when purchasing 

footwear and who show an interest in personalization solutions. Additionally, participants without 

significant constraints in this process were included to test the platform’s relevance for typical users. 

After the usability tests were completed, the post-test System Usability Scale (SUS) questionnaire 

(Figure 1) was administered to quantitatively measure the prototype’s usability. The SUS proved to 

be an effective instrument for systematically and simply evaluating both usability and user 

satisfaction during interaction with the prototype. Once the questionnaire was completed, individual 

user scores were calculated and are presented in Table 3. 
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Table 3. SUS Results (first usability test stage). 

User Score Grade Adjetive Acceptable NPS 

1 87,5 A Best Imaginable Acceptable Promoter 

2 90 A Best Imaginable Acceptable Promoter 

3 92,5 A Best Imaginable Acceptable Promoter 

4 85 A Best Imaginable Acceptable Promoter 

5 75 B Good Acceptable Passive 

6 82,5 A Excellent Acceptable Promoter 

7 90 A Best Imaginable Acceptable Promoter 

8 80 A Excellent Acceptable Promoter 

4. Results 

Overall, the feedback and results obtained regarding the platform and its interface were very 

positive. The System Usability Scale (SUS) scores ranged from 75 to 92.5, indicating a favorable 

perception of the user experience. Nevertheless, these results suggest that some tasks presented a 

higher level of difficulty for certain users. 

Following this, changes and improvements were implemented in the prototype based on user 

observation and feedback, covering both design and functionality, as well as content labels and 

organization. One of the main difficulties identified occurred during the aesthetic personalization 

process, where users had trouble associating the labels used with the different parts of the sneaker. 

To address this issue, the personalization menu was adjusted to include vector images of the different 

shoe components, making them easier to identify. Figure 6 illustrates the changes implemented in 

this process. 

  

(a) (b) 

Figure 6. Interface of the footwear aesthetic personalization process (a) initial version (before usability testing); 

(b) final version (after the first round of usability testing). 

The second round of usability testing was conducted in person with the same number of 

participants. 

This new data collection made it possible to understand how the implemented changes 

contributed to improved navigation flow and a more intuitive user experience. During this second 

testing session, participants also suggested further improvements, namely the possibility of viewing 

other users’ profiles and following or being followed (Figures 7 and 8), bringing the platform closer 

to a more interactive and social model. These suggestions highlight the relevance of further 

developing the platform’s community dimension, encouraging greater user engagement and 

interaction. 
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Figure 7. Interface of the profile section of the platform. 

 

Figure 8. Interface for viewing another user's profile. 

Table 4 presents the scores obtained in the second usability testing session, in which a higher 

level of user satisfaction can be observed. In this second sample, the lowest recorded score was 85 

points, while the highest reached 100 points, confirming the importance of testing the platform with 

real users and incorporating the suggested improvements to achieve a more intuitive and effective 

final prototype. 

Table 4. SUS Results (second usability test stage). 

User Score Grade Adjetive Acceptable NPS 

1 95 A Best Imaginable Acceptable Promoter 

2 90 A Best Imaginable Acceptable Promoter 

3 92,5 A Best Imaginable Acceptable Promoter 

4 85 A Best Imaginable Acceptable Promoter 

5 90 A Best Imaginable Acceptable Promoter 

6 100 A Best Imaginable Acceptable Promoter 

7 90 A Best Imaginable Acceptable Promoter 

8 82,5 A Best Imaginable Acceptable Promoter 

5. Discussion and Conclusions 
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The main objective of this project was the design and development of a digital platform for the 

purchase of personalized footwear, aligned with the needs identified within the FAIST project - Agile, 

Intelligent, Sustainable and Technological Factory. This research sought to address the lack of a 

digital solution that allows users to intuitively and efficiently perform three-dimensional (3D) foot 

scanning and the aesthetic personalization of a sustainable footwear model. 

To achieve the proposed objectives, the study began with a systematic literature review, which 

provided a theoretical framework for concepts such as footwear personalization, emotional design, 

gamification, User Experience (UX), and User Interface (UI). This bibliographic analysis proved 

essential for understanding the relationships between footwear personalization, user-centered 

design, and the development of interactive and emotionally engaging digital interfaces. 

Subsequently, a benchmarking study was conducted on footwear personalization platforms 

available on the market. The comparative analysis revealed that clarity and intuitiveness in 

information presentation are key factors for a satisfactory navigation experience. It was observed that 

ambiguities in the communication of available options, product visualization, or guidance 

throughout the personalization process can compromise the user experience, affecting not only foot 

scanning and aesthetic personalization but also the completion of the purchase. 

From this analysis, a set of best practices and relevant functionalities emerged for the 

development of the proposed interface. These include the creation of a personal profile area; clear 

presentation of the project and products; integration of a three-dimensional footwear model with 

real-time visualization of changes; dynamic price updates based on selected options; availability of 

predefined design suggestions; clear information about the steps of the personalization process; 

implementation of an onboarding process; and the adoption of a minimalist, clear, and functional 

design. 

Based on these findings, a digital interface solution was developed, supported by UX and UI 

design principles and using methodologies such as persona creation, information architecture 

definition, wireframe and workflow development, and usability testing with the System Usability 

Scale (SUS). These methodologies focused on optimizing interaction and addressing usability issues, 

ensuring the development of a satisfactory and efficient digital experience. 

In parallel, gamification strategies were incorporated, namely the Octalysis Framework 

developed by Yu-kai Chou [16], with the aim of activating specific user motivations, promoting 

continuous engagement and repeated use of the platform. This approach helped transform 

interaction with the platform into a more playful and participatory experience, reinforcing users’ 

sense of control and satisfaction. 

The resulting prototype was developed with a strong focus on usability, informational clarity, 

and visual coherence, and received positive feedback from potential users. This positive response 

confirmed the relevance of the design decisions made throughout the process, highlighting the ease 

of use, clarity of navigation, and visual consistency of the proposed solution. 

It can therefore be concluded that the project not only fulfilled its purpose of facilitating the 

personalization and purchase of personalized footwear but also reinforced its commitment to 

demonstrating the potential of digital technologies in fostering innovation within the footwear sector. 

The digital design workflow presented in this article can be successfully applied within the footwear 

industry or in other contexts, contributing to enhanced personalization and promoting active 

consumer participation in product creation. Each stage of development was carefully planned to 

ensure an intuitive, efficient, and emotionally engaging user experience, addressing both the specific 

needs of the target audience and the strategic objectives of the FAIST project. 

6. Limitations Found and Future Work 

Although the study achieved its initially defined objectives, several significant limitations were 

identified. One of the main challenges was related to the project timeline, which limited the possibility 

of further in-depth investigation and the execution of more extensive usability testing of the platform. 
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Additionally, because the prototype was not implemented using programming technologies, it 

was not possible to collect more detailed data on the interaction flow between users and the 

developed system. Furthermore, the prototyping tool used (Figma), while suitable for developing 

high visual fidelity interfaces, did not allow for a full simulation of the interactive personalization 

experience, particularly the manipulation of the 3D model, which is a central element of the project’s 

value proposition. 

Finally, the usability testing process was constrained by both time limitations and the technical 

restrictions of the prototype. This made it difficult to implement the dynamic interactions and 

animations originally planned, which may have influenced users’ perception of the realism and 

fluidity of the experience. 

Despite these limitations, the continuation of the project is planned to ensure the full 

operationalization of FAIST investigation. To this end, the developed interface will be implemented, 

ensuring full functionality of the aesthetic personalization of the models and enabling direct purchase 

through the platform. 

The implementation of the prototype will make it possible to evaluate its effectiveness in a real 

usage context, providing relevant data on user interaction with the platform. Based on this 

evaluation, new rounds of usability testing may be conducted, allowing the collection of real-time 

feedback regarding user satisfaction, encountered difficulties, and areas requiring improvement. 

Based on the feedback obtained, continuous adjustments and refinements can be made, promoting 

the iterative evolution of the product and ensuring its alignment with users’ real needs and 

expectations. 
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